Bone regeneration by modified gene-activated matrix: effectiveness in segmental tibial defects in rats.
Gene-activated matrix (GAM) is a matrix, such as collagen-containing plasmid vector, that encodes a protein to stimulate tissue regeneration. In the original GAM system, gene transfer efficiency was extremely low. We have recently reported that modifying GAM with calcium-phosphate precipitates (CaP) enhances the efficiency of gene transfer. The purpose of this study was to evaluate the effects of our modified GAM on tissue regeneration. We prepared critical size segmental bone defects in rat tibiae and transplanted GAM consisting of bovine atelocollagen and expression plasmid vector (bmp2), which encodes human BMP2, with or without CaP. The tibiae were later examined radiographically, histologically, and mechanically. Implantation of bmp2-CaP-collagen at 12 microg bmp2 bridged the bone defect at 4 weeks, and the strength of the bone was comparable to that of an intact tibia at 6 weeks. Implantation of bmp2-collagen at the same dose of bmp2 bridged the defect to a smaller extent. Neither collagen alone nor vacant vector-CaP-collagen bridged the defect. These results indicate that our modified GAM with CaP has the potential to be effective in tissue regeneration at lower plasmid DNA doses than used in previous studies.